I. AN ANALYSIS OF SOME COMMUNITY SURVEYS (a) General If one peruses the lists of species recorded in various ecological surveys of clearly defined habitats, the thing that stands out is the high percentage of genera with only one species present. This is quite a different picture from a faunal list for a whole region or country, in which many large genera are to be found.
There are, of course, theoretical difficulties in deciding exactly what we mean by a clearly defined community or a major habitat, and also considerable practical difficulties during ecological survey work in the field in separating genuine inhabitants from accidental visitors, especially as some of the latter may play a real part in the life of the community. The following analysis is made with clear realization that all community surveys to a certain degree set arbitrary limits to the radiating connexions between species. Such partly arbitrary sections of the larger system of interspersed habitats with their communities will nevertheless show something of the typical structure, without supplying a complete story. Table i gives analyses of fifty-five ecological surveys of animal communities from an extremely wide range of habitats. In three instances some grouping has been adopted to give more reliable figures, which reduces the total to forty-nine, units, distributed among twenty-one major types of habitat. The communities cover land, fresh-water, estuary and marine; Arctic, Subarctic, Temperate and one Tropical; free-living and parasitic; and mostly include a very large proportion of the groups of animals present in each habitat.
(b) Animal communities
The percentage of genera with only one species present varies from 69 to Ioo %, but the greatest frequency is centred round 85 %, while about threequarters of the figures lie between 8i and 95 % (Table 2 ). The corresponding percentage of the number of species belonging to genera in which only one species is present varies more widely, from 46 to I00 %. The greatest frequency lies between 7I and 85 %, and about three-quarters of the figures lie between 66 and 90 % (Table 3) .
Genera with four or more species present form a very small fraction of the whole-on the total figures, only I V32 %. In the fifty-five communities, onlyeleven recorded five or more species in the same genus; while there is only one instance of more than six (in no. 22). These facts are expressed in the figures for the average number of species per genus in each community, which in all instances lies between i and 2, the average for the whole lot being I'38 (range ivoo-iv63). This is shown in another way in Fig. i , which indicates something like a straight-line relationship between the number of species and number of genera in an animal community.
It is necessary to discuss the validity of the survey data a little, before considering the explanation of these relationships between genera and species: (i) The range of habitats included is very wide, but it does not contain samples of the most complex habitats, particularly woodland, for the reason that no complete ecological surveys of them have yet been done. Such communities might prove to differ in their structure from those of the simpler kind. This point is discussed again in ? 2(b).
(2) There is really no such thing as a uniform habitat, since all habitats consist of interspersed mosaics of micro-habitats or are internally patchy in the distribution of population densities (as with plankton); and since they also are subject to variations in conditions caused by seasonal and other temporal changes. The habitat units chosen as samples have fairly uniform habitat patterns within them, and provide well-established ecosystems that have been studied fairly or very thoroughly by the surveyors.
(3) Few ecological surveys can be complete, yet many of those analysed are undoubtedly very nearly complete within the limitations of the collecting and recording methods used. These limitations usually affect whole groups of organisms, rather than genera within the same family or order, and so do not harm the present analysis. Thus a plankton net will collect all planktonic Crustacea but not any fish; the bottom sampling of benthos may ignore the micro-fauna; the log communities only give the invertebrates, not the Table i is seldom the total number present on the area, and is usually a little less than the total number given in the published surveys. Some of the detailed decisions that had to be made are relegated to an Appendix. (5) Although these communities are treated as if they are a random sample, they do include most of the reliable and fairly complete surveys known to me (except that, in order to retain some balance between different types of habitat, the proportion of European fresh-water surveys is not high). Also, although the percentages are all grouped together into one frequency table (Table z) , it will probably tum out, when enough surveys have accumulated, that some major habitats will show figures consistently higher or lower than the average. At present too few reliable surveys exist to decide whether such differences are really present in the ecosystems concerned, or whether they are inherent in the collecting methods or even in the taxonomic conventions for particular groups.
(c) Plant communities Only a small sample analysis of plant communities is given here (Table 4) , out of the very large published material that exists. No special selection was exercised in the choice of twenty-seven communities for analysis, provided they were complete and on clearly defined habitat areas and the lists were local rather than very large regional ones, except that the samples were intended to cover a wide range of conditions. It is sufficient to prove that the genus/ species relationships are similar to those in animal communities: the frequencies summarized in Table 4 are remarkably similar to those in Table 2 , e.g. the average percentage of genera with only one species present is 84 (range 63-96), compared with 86 for animal communities, and the average number of species per genus I'22 (range I o6-i-47), compared with I '38 for animal communities. The almost exact correspondence of these averages may be partly a coincidence, but considering the very wide range of communities analysed, the resemblances are certainly remarkable and would lead one to suppose that there is some common principle operating both for plants and animals. The agreement is important also because most plant ecological surveys are more complete than animal ones, and because we know by direct evidence something of the direct competition that exists between plant species.
DISCUSSION AND WORKING HYPOTHESIS
(a) Faunal statistics One possible explanation of the statistical relationships described above would be that the frequencies of species in genera simply reflect those of the fauna as a whole. For if, say, 86 % of species in the British Isles belonged to genera of which only one species was present in this region, the figures in Tables i and  4 would be the record of a faunistic distribution, rather than of any peculiarity of homogeneous communities taken separately. Since insects form a high proportion of the fauna on land and in fresh water, we can take the British insect fauna as a test of this question, using the recently published 'Check list of British insects' (Kloet & Hincks, 1945) , in which the numbers of established genera and species are summarized for each order (or in some cases, suborder). In Table 5 these thirty-one insect groups are arranged in ascending series of size, the Hemiptera being split into four, the Hymenoptera into six, and the Diptera into two subgroups. The frequencies for different groups are given in Table 6, Table i ).
present in the country. But in the communities considered, the average number of species per genus was only I-38, i.e. on the average every species only had two-fifths of another species living with it. This comparison is not quite satisfactory, because the insect statistics refer only to the insect groups of a fairly typical temperate continental island, while the community figures are derived from a very wide sample of varied animal groups from habitats in the Northem Hemisphere; but I think it illustrates a real difference that will be generally found to occur. The Check List does not summarize the numbers of monospecific genera. I have therefore done this for the eleven largest groups, the percentages being given in the fourth column of Table 5 . They range from 28 to 57%, but most of them lie between 44 and 57 %, and the average for the whole lot is 50 %. This is the figure that we may compare with 86 % for the animal communities. The differences between particular communities and the fauna as a whole are evidently considerable in this respect, whether we consider the average number of species per genus or the percentage of genera with 'single species'. The difference is greater for the former figure than for the latter, owing to the presence in the general faunal lists of a great many large genera, with numbers far exceeding the usual limit of three or four found in the community lists.
It can still be said that the community statistics might be reflecting the general fauna picture for a smaller region within a country. I have considered making a further check by analysing the lists of county faunas, such as those published in the Victoria County Histories, but came to the conclusion that the comparison would probably be meaningless, because these lists are compiled over a very long period of time and do not necessarily describe the fauna of Omitting 25 'Addenda' to the list.
-that Waters (I929) found that at least 58% of the British species of micro-Lepidoptera had been recorded within seven to ten miles of Oxford.
(b) Limitations of the community data It was pointed out in ? i that the community surveys analysed are certainly incomplete in many respects, but that the features in which they themselves were lacking were not likely to invalidate the conclusions drawn here. But although the list of habitats is an extremely varied one and gives a very wide sampling, it is deficient (except for no. 7, Table i) in one very important class of animal community, that of terrestrial habitats of temperate and tropical regions containing complex plant associations. The reason for this omission is, of course, the absence of sufficiently complete surveys hitherto.
On the whole, the list given in Table i contains animal communities in which the species live on a comparatively few different basic sources of food. This applies to log-dwelling herbivores, which depend on phloem, on fungi growing in the galleries made by the phloem-eaters, and on the wood (Savely, 1939);  to soil animals; to fresh-water, estuarine and marine bottom detritus or plankton feeders; to intertidal animals dependent on plankton; to zooplankton itself; to drift-line animals eating decaying matter; and to blood-sucking ectoparasites. I do not mean that there is no ecological differentiation in the food habits of species living, say on phloem in logs or mud on the sea bottom; only that this type of community consists mainly of a few ecological gro(ips each broadly drawing upon the same natural resources for its basic food, with of course the usual predatorparasite food cycle rising from it.
Even in those aquatic habitats that have a number of plant species (e.g. fresh-water benthic phanerogams, intertidal sea-weeds, and phytoplankton) few of the herbivores seem to be restricted to one or a few plant species. The same thing applies in general to Arctic and Subarctic terrestrial communities, where specialization of herbivores is rather exceptional. Table 6 
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The situation in highly organized terrestrial communities like heath, meadow, scrub and woodland is different. Here we find large numbers of monophagous species, especially among insects, attached to particular plant species. Since there may be commonly up to seventy species of plants in one association, the majority of which are phanerogams edible to some animals, the possibilities for ecological differentiation within the community are therefore much greater than in communities of the type so far surveyed with any completeness. Such terrestrial communities do not cover a larger area of the globe than ones of the simpler trophic type, but they do contain some of the most highly organized and complicated relationships known between species, and I wish to make it quite clear that the conclusions that follow should be treated as an approach to the more complex problem, through the evidence for simpler communities that has already been accumulated in the short time that animal ecology has been a science.
(c) Ecotypic differentiation It is already well known that ecotypic differentiation occurs between many species of the same genus. What this community analysis shows is that the amount of differentiation is apparently very high, and that it is a prominent feature of all the communities for which we have sufficient knowledge to make the analysis. There is no doubt.that some of the I 4 % of genera that have more than one species presentmostly species pairs-also show strong ecological differences in habits, although they live within the same community. Lack's study (1944) specimens of the lamellibranch Spisula subtruncata, and only four of S. solida. These appear, however, as a species pair in Table I of the present paper. Undoubtedly some other 'species pairs' will be due to chance immigration of one species not living in that habitat, but these (as also instances of temporary establishment) might also apply to the single species, and we cannot therefore make any statistical proviso from them. It can be concluded that the amount of ecotypic differentiation in genera is really very high in communities of the type we are considering here, and that it is the exception to find groups of species of the same genus occupying the same ecological niche on the same area or apparently doing so (as does, however, occur in genera like the lamellibranch Pisidium or the larvae of the black-fly Simulium in fresh water).
(d) Competition and community structure Ecological research has discovered a good deal about the 'vertical' organization of animal communities. By 'vertical' I mean here, not vertical layering of the habitat, but the flow of matter and energy through different levels of consumption, as found in food chains, with their herbivore-plant, predatorprey, parasite-host and other relationships; fluctuating equilibrium between the stages in these chains; cover, making such equilibrium possible; daily and other activity rhythms causing altemating mass action of different components of the community in response to environmental cycles; and the ultimate limit (usually about five stages) set to the number of consumer levels by the size relations of animals and the pyramid of numbers. In this field of ecology it is possible to proceed with some general measure of agreement on the fundamental principles at work (see Lindeman, 1942 , who has restated the subject in a useful essay).
We also have a great deal of information, though none of it complete in respect to any single species, about the tolerance ranges, optima and preferenda that animals have in regard to various habitat factors like temperature, humidity and amount and quality of food-the ranges, etc. often varying with the sex and life history stage of the species and with the type of life process (growth, viability, reproduction, activity, etc.) studied. Here again, research is progressing along well-defined lines, though still very weak upon the fundamental problem of habitat selection in nature.
When we come to the 'horizontal' organization of animal communities, i.e. the dynamic relations between species of the same consumer level, we find that little is known except from very simplified laboratory experiments and from certain lines of a priori reasoning. The pros and cons of argument on this question were partly explored in the British Ecological Society's Symposium (2i March i944) on 'The ecology of closely allied species' (Anon.
I944),
at which the substance of the present paper was put forward for discussion. But that discussion was mainly concerned with closely allied forms, whereas I wish to consider now the relation between all species of the same genus. The statistics of Table i , and the field lists on which they are based, really mean that these animal communities have, at each level of consumption (i.e. food-chain stages I, 2, 3, 4,...) a certain number, from several to a score or more, of species that mainly belong to separate genera. These, as has been indicated, could be broken up into subgroups each drawing its food from a common pool, though not necessarily from exactly the same part of it at the same time, or in the same way.
We simply do not understand exactly why populations of, say, a Pentatomid bug, a grasshopper, a moth caterpillar, a vole, a rabbit and an ungulate should be able to draw upon the same common resource (grassland vegetation) and yet remain in equilibrium at any rate sufficiently to form a stable animal community over long periods of years. In all communities the primary resources of plant or decaying matter (or with parasites, tissues or the food of the host) are split up in this way between a number of species, each of which is able to maintain, though with fluctuating equilibrium, its own share of the common natural resource. I think it has usually been assumed, by analogy with the specific food habits of monophagous or not very polyphagous insects, that the equilibrium is made possible by some specialized division of labour, and that the animals do not come into direct competition at all; or else that the amount of resources is generally sufficient to provide for all the populations present because they are limited by factors other than food in the increase of their populations. The second idea is on the whole supported by the general evidence that animals do not normally become limited in numbers by starvation, and that the biomass of phanerogamic vegetation is far beyond that of animals dependent on it. However this may be, we know extremely little about the whole subject.
Darwin, in The Origin of Species, remarked that 'As species of the same genus have usually, though by no means invariably, some similarity in habits and constitution, and always in structure, the struggle will generally be more severe between species of the same genus, when they come into competition with each other, than between species of distinct genera. We see this in the recent extension over parts of the United States of one species of swallow having caused the decrease of another species. The recent increase of the missel-thrush in parts of Scotland has caused the decrease of the song-thrush. How frequently we hear of one species of rat taking the place of another species under the most different climates! In Russia the small Asiatic cockroach has everywhere driven before it its great congener. One species of charlock will supplant another, and so in other cases. We can dimly see why the competition should be most severe between allied forms, which fill nearly the same place in the economy of nature; but probably in no one case could we precisely say why one species has been victorious over another in the great battle of life.' More recently, Gause (1934) and other laboratory workers have shown by experiments in controlled environments how one of two similar species of a genus introduced into a culture will prevail eventually over the other. That this type of competition is not confined to species of the same genus is well proved by the experiments of Crombie (1945, 1946) with grain insects, in which a beetle was able eventually to crowd out a moth, both having larvae living inside the grains of wheat; also in similar experiments with beetles by Park, Gregg & Lutherman (I94I).
Here competition was effective between members of two different orders of insects, and we have the type of equilibrium problem that is most commonly encountered in the field. The importance of the community analysis given in the present paper is that it confinns the general proposition that some (though not necessarily all) genera of the same consumer level that are capable of living in a particular habitat at all can coexist permanently on an area; whereas it is unusual, in the communities analysed, for species of the same genus to coexist there. We therefore arrive at some points for a working hypothesis to cover our present limited knowledge of competition in relation to basic community structure.
It should be stressed that 'competition' is here used not merely for direct antagonism or struggles for space, etc., but as an objective description (in the same way that 'natural selection' or the 'struggle for existence' are only shorthand terms) of the interplay of longevity and fertility factors of all kinds (known and unknown) favouring one species at the expense of another. (i) Every habitat that supports a whole community of animal species contains one or more pools of natural resources available for the building up of animal populations, plant resources (alive or dead) being usually the most immediately important, and in all cases the ultimate source there or elsewhere.
(z) In habitats where there are not large numbers of terrestrial plant species suitable for fpod specialization by animals (i.e. most of those considered in 'I'able i), these resources are exploited for the greater part by genera with only one species present on that area of habitat, genera with more than two species present forming a small fraction only. Very large genera do not seem to be represented in full force at all. The main extra-specific ecological relations in such communities are between organisms with generic differences.
(3) We do know a little, experimentally and from field observations (especially on introduced species and their allies) about the effectiveness of competition between species of the same genus. We also know that similarly effective competition can occur between species of separate genera, or even orders. We do not at present know what maintains the state of equilibrium between the different genera actually found in the natural communities analysed, but must postulate that there is some ecological condition that buffers or cuts down the effectiveness of competition between species separated by generic characters. This problem is therefore seen to be the central problem in animal community structure, because it is the variety of species that can coexist at the primary consumer level, that makes possible the considerable complexity of the superstructure of secondary and other consumers.
(4) The comparative shortness of the lists in the community surveys analysed suggests that on any one area of a given habitat, there is in fact restriction upon the number of primary consumers that can coexist (see Elton, 1933) , and that there is therefore also some real state of population competition or tension between the different primary consumers, just as there is known to be between primarv producers in plant communities.
There is a point about competition that has perhaps not yet been brought out clearly in this discussion. It does not follow that because we find only one species of a certain genus living in a particular animal community on a particular-area, Anim. Ecol. iS that this is the only species of that genus that is capable of living in that habitat. In other words, we have to distinguish carefully between ability to live in a habitat and ability to live among a particular assemblage of other species present there. There may be lists of species, though usually short ones, of the same genus, all capable of contending with the habitat conditions (tundra, marine intertidal, etc.), but it may still be true that only one (or not often more than two) of them can coexist permanently oIn the same area of it. So we might not be surprised to find a given niche occupied in one area by one species and in another area of the same general habitat by another. Such differences in distribution might either be due to minor variations in the habitat that we have perhaps not yet detected, or they might be due to the process of competition that has been postulated.
The laboratory experiments of Park et al. (1941) illustrate the working of such a situation between two species of beetles, Tribolium contfiusunm and Gnathocerus cornutus of the same family Tenebrionidae, competing for a common food supply of ground cereals and yeast, but each cannibalizing the early stages of the other species. Competition was well marked between these two species, but the end result depended partly upon the relative initial densities of the two forms. It was possible to get pure or almost pure cultures of either species developing from cultures that had been initially nmixed. In nature we might expect to find a number of instances of this happening between species of the same genus, although all the species concerned might be found in some area or other of the general habitat under observation. In discussing the statistical picture of communities given in the present paper, it is therefore essential to remember that each survey was made on a relatively (though not always absolutely) small area of the total habitat.
Finally, something must be said about current trends in taxonomic methods, and especially about fashions for lumping or splitting genera, for these will have a good deal of influence in future handling of community statistics of the type we have been considering. Practically all the animal surveys in Table i were done in the 20 years 192I-40, and their nomenclature is a random sample of the taxonomic practices, fashions, advances and retreats, and equilibria of group specialists in various countries during that period and before it. No doubt a good deal of the differences in the frequency pictures for different surveys can be attributed to these variations in taxonomic treatment. Future comparisons will have to take into account the marked tendency for further splitting of genera in many groups of animals, and in some plants, with the reduction in average numbers of species per genus that this involves, and increase in number (though not always necessarily in the percentage) of monotypic genera. I believe that further research on community structure will eventually give us somne new, ecological, criteria for generic classification.
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SUMMARY
i. Analysis was made of the published ecological surveys of fifty-five animal (including some parasite) communities and twenty-seven plant communities from a wide range of habitats, and the frequencies of genera with different numbers of species tabulated. A rather constant and high percentage of genera with only one species present was found, the average being 86 % for animal and 84 % for plant communities. The corresponding average numbers of species per genus were I'38 and I2zz.
2. These figures differ considerably from those of a faunal list for any large region, e.g. the percentage of genera with only one species present for eleven large British insect groups is 50, and the average number of species per genus for all British insects is 4'23.
3. The difference in species/genus frequencies between ecological surveys of relatively small parts of any general habitat, and those for faunal lists from larger regions, is attributed to existing or historical effects of competition between species of the same genus, resulting in a strong tendency for the species of any genus to be distributed as ecotypes in different habitats, or if not, to be unable to coexist permanently on the same area of the same habitat.
4. These conclusions apply at present only to the list of communities hitherto surveyed with any completeness, which does not include a sufficient sample of terrestrial habitats like heath, meadow, scrub and woodland containing many plant species. The animal communities analysed are mostly ones in which the primary consumer species depend on only a few natural resources.
5. The ability of certain groups of species, mostly separated by generic characters, to exist together on the same area while drawing upon a common pool of resources, is one of the central unsolved problems in animal community structure and population dynamics. Two independent surveys of Lake Michigan of spiders on land. A part of the micro-fauna of were done 40 years apart. There were some mites and Collembola has probably been omitsignificant differences in species, but little in the ted from all these surveys, as it requires special genera present. methods of collection (see Hammer, 1944 
APPENDIX

Special notes on the compilation of
